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Abstract

Obesity, diet and physical inactivity are risk factors for some cancers. Grantees of the National
Comprehensive Cancer Control Program (NCCCP) in US states, tribes, and territories develop
plans to coordinate funding and activities for cancer prevention and control. Including information
and goals related to nutrition and physical activity (NPA) is a key opportunity for primary cancer
prevention, but it is currently unclear to what extent NCCCP plans address these issues. We
reviewed 69 NCCCP plans and searched for terms related to NPA. Plans were coded as (1)
knowledge of NPA and cancer link; (2) goals to improve NPA behaviors; and (3) strategies to
increase healthy NPA activities, environments, or systems changes. NPA content was consistently
included in all cancer plans examined across all years. Only 4 (6 %) outlined only the relationship
between NPA and cancer without goals or strategies. Fifty-nine plans (89 %) contained goals or
strategies related to NPA, with 53 (82 %) including both. However, numbers of goals, strategies,
and detail provided varied widely. All programs recognized the importance of NPA in cancer
prevention. Most plans included NPA goals and strategies. Increasing the presence of NPA
strategies that can be modified or adapted appropriately locally could help with more widespread
implementation and measurement of NPA interventions.
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Introduction

More than one in three US adults are classified as obese, and rates of obesity have remained
steady since 2003 [1, 2]. Obesity has been linked to an increased risk of several cancers and
is estimated to contribute to approximately 85,000 new cases of cancer each year [3-9].
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Additionally, increased physical activity has been linked to a decreased risk of developing
several cancers, including: breast, colorectal, ovarian, and endometrial cancers, and poor diet
has been associated with increased risk of certain cancers including colorectal cancer [10-
12]. Further, obesity has been linked to poorer survival outcomes in cancer survivors, and
increased physical activity has been associated with increased survival [13]. Addressing
issues surrounding nutrition and physical activity (NPA) are essential to the primary
prevention of cancer as evidenced by recommendations from the American Institute of
Cancer Research and the American Cancer Society and nutrition and physical activity
guidelines from the US government [14-18].

The Centers for Disease Control and Prevention (CDC) manages the National
Comprehensive Cancer Control Program (NCCCP), which funds programs in all 50 US
states, the District of Columbia, Puerto Rico, 7 tribes, and 7 Pacific Island Jurisdiction
territories to develop cancer plans that design and implement activities in cancer prevention
and control [19]. These cancer control plans include information on the region’s cancer
burden, as well as goals and potential activities to improve primary cancer prevention,
cancer screening, and cancer survivorship in the community. Including information and
goals related to NPA in cancer plans is a key opportunity for primary cancer prevention and
for improving quality of life and survival among cancer survivors. Yet, the scope, depth, and
evidence-basis for current cancer plan activities related to these issues is unknown. The
objective of this study was to determine what cancer plans include on NPA information and
strategies for reducing cancer risk.

Cancer plans (N = 69) from all NCCCP funded programs were downloaded from the CDC
website (http://www.cdc.gov/cancer/nceep/cec_plans.htm). Current cancer plans spanned the
years 2004-2014. Cancer plans were reviewed for terms related to NPA recommendations
using Adobe Acrobat X (San Jose, CA). Search terms included: nutrition; physical activity;
exercise; healthy foods, eating, or weight; obesity; walking; recreation; and physical
education. All sections containing search terms were reviewed for content and detail. Cancer
plans were coded as (1) knowledge of the NPA and cancer link; (2) goals to improve NPA
behaviors; and/or (3) strategies to increase healthy NPA activities, environments, or systems
changes. Codes were not mutually exclusive. Goals were defined as a plan to change an
outcome by a quantifiable amount, such as “increase the number of adults participating in
150 min of physical activity per week.” Strategies were defined as activities outlined to meet
goals for a quantifiable change in NPA behaviors, such as, “Increase the number of salad
bars in schools.”

Cancer plans were also assessed for regional and overall awareness of current NPA and
obesity status as well as the consistency of strategies with recommendations of 7he Guide to
Community Preventive Services (www.thecommunityguide.org), the Institute of Medicine,
CDC, the US Surgeon General and other expert bodies [17, 18, 20-25]. Recommended
strategies were classified into the following categories: (1) increased awareness (any strategy
designed to increase overall awareness of the NPA-cancer association), (2) community
physical activity (any strategy to improve or increase access to areas in the community for
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physical activity), (3) school wellness (any strategy related to NPA changes in a school
setting including physical education), (4) worksite wellness (any strategy related to NPA
changes in a workplace setting), (5) increased healthy food access (any strategy related to
the ability increase access to purchase healthy foods such as through farmer’s markets,
community gardens, or retail stores), (6) increased healthy food availability (any strategy
that promoted making healthy food available in settings such as schools and worksites), (7)
decreased less healthy food availability (any strategy limiting access to less healthy foods at
specific times or locations, such as schools or worksites), (8) community-school agreements
(any strategy to increase access for the community to school resources for physical activity),
and (9) decreased screen-time (any strategy to decrease television viewing or other screen-
time for children). Strategies present in cancer plans were copied into a Microsoft Excel
(Redmond, WA) database for analysis. Maps of region-level awareness and numbers of
strategies were created with ArcGIS 10 ArcMap software (Redlands, CA).

Cancer survivorship or quality of life sections of cancer plans were also assessed for any
mention of NPA in relation to cancer survivors. If NPA was mentioned, sections were
reviewed for content and detail.

Action reports, which are a description of activities implemented and are submitted to CDC
as part of the standard cooperative agreement reporting requirements for funding were also
searched for the terms nutrition, physical activity, and obesity in listed action plan objectives
and activities. Action reports were only available from 2013 to 2016, consistent with the
most recent funding cycle. Action report objectives and activities were classified using the
strategies described above. All results from the action report search were also assessed for
content related to cancer survivorship.

Cancer Plans

All 69 cancer plans contained the search terms “nutrition,” “physical activity,” or both for all
years. Fifty-seven (86 %) included “healthy food/eating” and 51 (77 %) included “walking,”
“recreation,” or “physical education” (Table 1). Fifty-nine cancer plans (89 %) were
categorized as containing goals to improve healthy NPA behaviors or including strategies to
address NPA, with 54 (82 %) including both (data not shown). Only 4 (6 %) included only
knowledge of the relationship between NPA and cancer, indicating they acknowledged the
importance of NPA in relation to cancer prevention but listed no goals or strategies to
address these areas (data not shown). Examples of strategies proposed in cancer plans for
each category are listed in Table 2. Seventy-one percent of cancer plans contained at least
one strategy consistent with expert recommendations or scientific evidence, with the number
of strategies ranging from 0 to 22 (Fig. 1). The most common strategies were to increase
awareness of association of NPA with cancer risk (71 %), school wellness-based strategies
(61 %), worksite-wellness based strategies (47 %), and community physical activity (39 %)

(Fig. 2).
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Action Reports

A total of 47 (68 %) of action reports contained at least one of the terms “nutrition,”
“physical activity,” or “obesity” (data not shown). The most commonly noted strategy
included was increasing awareness, which was present in 21 action reports (30 %), followed
by school based strategies (13 %), worksite wellness based strategies (12 %), and increasing
food access (12 %) (Table 3). In addition, 15 action reports (22 %) mentioned collaborating
with groups in the community or task forces to implement NPA strategies for cancer
prevention (data not shown).

Survivorship Recommendations in Cancer Plans and Action Reports

Sixty-three cancer plans contained sections related to cancer survivorship or quality of life
after diagnosis. Of these cancer plans, 33 % contained any mention of NPA information in
the survivorship/quality of life section (Fig. 3). The Northeast had the highest proportion of
plans including NPA information, and US territories contained no NPA information for
survivors (Fig. 3). Recommendations for cancer survivors ranged from general goals to
specific actions. For example, one program plan included only the statement, “Improve
nutrition and physical activity behaviors among cancer survivors,” while another listed,
“Provide survivors access to a wellness coach...to assist them in facilitating healthy
behaviors (eating better, increasing physical activity, reducing stress, losing weight, etc.) to
reduce risk of recurrence and improve quality of life...” Among action reports, only four
states included any information related to cancer survivors in their stated objectives or
activities (data not shown).

Discussion

This is the first assessment of NPA information in the NCCCP cancer plans, providing
further insight into the current primary cancer prevention priorities undertaken by the
NCCCP. Both cancer plans, which cover a 5 year period and include goals and potential
activities, as well as action reports, which are reported annually and represent a snapshot in
time of current program goals and activities, were assessed. All cancer plans recognized
NPA changes as important for cancer prevention, and the majority included goals and
strategies to address NPA changes in their regions. However, the detail and the number of
goals and strategies present in cancer plans varied greatly, with some cancer plans having
significantly more developed NPA sections for cancer prevention than others. Fewer states,
territories, and tribes, however, contained information related to NPA strategies for cancer
prevention in their action reports. The majority of cancer plans also included evidenced-
informed strategies to address NPA changes and obesity reduction for cancer prevention.

Use of strategies based on scientific literature or expert judgement is important because,
while a large number of potential strategies exist, not all strategies have been shown to be
effective. NCCCP grantees need to make the most of their resources [26]. However, 29 %
(20 of 69) of cancer plans did not include such strategies for NPA changes, which could
limit their ability to reach cancer prevention goals. As the literature grows on strategies to
effect changes in NPA behaviors, evidence may become available for the effectiveness of
additional strategies, giving comprehensive cancer control programs even more options. By
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focusing on these strategies, cancer plans have the largest impact on NPA changes for cancer
prevention.

Obesity rates are steady or are increasing in most states, and this will likely increase the
burden of obesity-related cancers [27]. Rates of some cancers where obesity is associated
with increased risk, are projected to stabilize or increase by 2020, both of which will lead to
increased number of new cancer cases due to a growing population [28]. Prevention through
NPA change will be paramount in reducing this increased burden from obesity-related
cancers.

Physical activity, in addition to be associated with a reduced risk of some cancers, has also
been linked to improved quality of life for cancer survivors and has been associated with
increased survival in some studies [29]. The American College of Sports Medicine and the
American Cancer Society recommend that cancer survivors participate in physical activity
when able [30, 31]. However, while most cancer plans included recommendations on NPA
changes for cancer prevention, only a third included any mention of NPA information for
cancer survivors and even fewer contained specific recommendations for survivors (data not
shown). Additionally, information included varied by geographic region, with the Northeast
having the most plans with NPA information for cancer survivors and the South, where
obesity is highest, having the least [32]. Addressing NPA changes in the context of cancer
survivorship, particularly in areas of high obesity where this information is likely to be the
most in need, is an area where cancer control programs can increase awareness of
recommendations during survivorship to improve quality of life and survival for cancer
survivors.

State and community based programs in addition to the NCCCP have also supported and
utilized NPA strategies to promote disease prevention. CDC funded grantees through
programs such as Racial and Ethnic Approaches to Community Health (REACH) program
and State Public Health Actions to Prevent and Control Diabetes, Heart Disease, Obesity
and Associated Risk Factors and Promote School Health have included strategies to promote
healthy food access and increase physical activity as a means to improve health [33-38].
Churches and worksites have shown success in promoting changes to the nutritional
environment in these settings, and increases in workplace health promotion practices were
seen after introduction of evidenced-based NPA programs in rural workplaces [39, 40].
School-based programs have also shown success in promoting physical activity in students
[41, 42]. Additionally, a recent review of NPA related strategies for obesity prevention in
rural settings, including tribes, indicated that tailoring strategies to specific target
populations and building strong local partnerships were key to successfully implementing
these strategies [43]. In a survey of administrators in state health departments, most
respondents agreed that the health department was supportive of evidenced-based physical
activity programs [44]. Therefore, partnerships with these types of organizations may
promote and support implementation of these programs in communities served by the
NCCCP.

This study was subject to limitations. The most current cancer plan available for each state,
tribe, or territory was reviewed for this analysis. The updating and drafting of cancer plans
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varies in each state and territory. Therefore, while all plans covered a range of years from
2004 to 2014, some cancer plans were more up-to-date than others. Additionally, because
action reports only represent actions from a single year, they may not accurately depict past
or future program goals or actions. Finally, the cancer plans were searched and categorized
by one researcher only. Methods used, however, were straightforward and consistent with
past cancer plan reviews, and additional review would have been unlikely to change the
results of the analysis [45-47].

NPA changes are important steps toward cancer prevention, and information on NPA in
cancer plans can help states, tribes, and territories address these areas as part of their overall
cancer prevention strategy. Increasing the number of actionable goals and strategies for NPA
changes could help improve cancer prevention and control. Cancer plans with limited NPA
recommendations should consider addressing these factors using goals and strategies based
on scientific literature or expert judgement, such as those in recommended by 7he Guide to
Community Preventive Services, the CDC, the Institute of Medicine, and other expert
groups. However, the appropriateness of specific interventions to each population need to be
considered, and CDC’s Health Equity Resource Toolkit also offers information for state
public health practitioners on how to consider health equity when planning obesity
prevention activities [48, 49]. Cancer plans with more developed sections can also serve as a
model for CCC programs that would like to increase NPA content in their cancer plans.
Further, because nutrition, physical activity, and obesity contributes to a myriad of chronic
diseases, addressing NPA for cancer prevention could reduce the burden of other diseases as
well. Partnerships with organizations such as the YMCA, and local parks and recreation
organizations could increase the ability of NCCCP grantees to reach more people in their
communities, especially groups in need of such programs, such as cancer survivors.
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Tribes/Territories with NPA Strategies

Tribe/Territory Number of Strategies

Alaska Native Tribal Health Consortium 3

Cherokee Nation 3

Commonwealth of the Northern Marianna Islands 3

Fond du Lac 1 Legend

Guam 1 =71 NPA strategies
Northwest Portland Area Indian Health Board 3 [120-<25%

Puerto Rico 6 ] 25_<30°/0

Republic of Palau 1 B 30-<35%

Republic of the Marshall Islands 7 I >359%,

Tohono O’odom Nation 4

Fig. 1.
NPA strategies and nutrition, physical activity, and obesity data by region [50]. Lightto dark

blue shading of states corresponds to levels of obesity in states (see Legend). States cross-
hatched contained evidenced-based strategies related to NPA changes in their cancer plans.
The number of strategies is listed in the box in each state. Tribes and territories with NPA
strategies and the number of strategies for each plan are listed in the box below the map
(Color figure online)
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Fig. 2.

Percentage of strategies in cancer plans. Selected strategies found in cancer plans are listed
on the x-axis. Percent of plans with each strategy are listed on the y-axis
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Fig. 3.
Percentage of cancer plans containing NPA information for survivors by region. Percent of

cancer plans containing NPA information for cancer survivors is listed by geographic region.
Percentage is represented on the y-axis
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Table 1

Presence of nutrition and physical activity (NPA) related search terms in cancer plans

Search term Number of plans (%)
Nutrition 64 (93 %)
Physical activity 64 (93 %)
Obesity 62 (90 %)
Exercise 43 (62 %)
Healthy foods/eating combined 57 (86 %)
Healthy food(s) 44 (64 %)
Healthy eating 41 (59 %)
Healthy weight 44 (64 %)
Walking/recreation/physical education combined 51 (77 %)
Walking 36 (52 %)
Recreation 29 (42 %)
Physical education 36 (52 %)

NPA search terms and the percentage of plans containing each search term are listed
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Table 2

Examples of selected strategies in cancer plans

Strategy

Example

Increased awareness

Community physical activity
School wellness
Worksite wellness

Increased healthy food access (farmer’s
markets, gardens, etc.)

Increased healthy food availability

Decreased less healthy food availability

Community-school agreements

Decreased screen-time

Increase public awareness of the benefits of physical activity through media campaign

Promote building of safe sidewalks and bike paths between community schools and residential
areas

Promote increased time requirement for physical activity during physical education classes in
school

Engage companies to implement evidence based worksite programs to promote physical activity

Promote policies...that provide opportunities for good nutrition in underserved communities (i.e.
farmers’ markets, community gardens)

Promote an increase in schools that support healthy foods on campus by offering fruits or non-
fried vegetables in vending machines and school stores, canteens, or snack bars, and during
celebrations when foods and beverages are offered

Educate and advocate for the removal of soda vending machines from schools and replacing with
water and 100 % juice products

Increase the proportion of schools that provide access to their physical activity...outside of
normal school hours

Collaborate...to encourage children to decrease time spent with video games and TV and to
substitute physical activity

Strategy categories are listed with examples from cancer plans for each category
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Table 3
Strategies in action plans

Evidence-based strategy Action Example

plans (%)

Increased awareness 21 (30 %) Disseminate updated scan and other available resources to educate policy makers
and key stakeholders on physical activity and nutrition prevention health policy
evidence base

Community physical activity 4 (6 %) Execute agreements with communities receiving a sub-award to create a bicycle
and pedestrian master plan

School wellness 9 (13 %) Build school support for physical education and provide technical assistance to
school to assist in development of policy

Worksite wellness 8 (12 %) [Promote] worksites to increase number of worksite wellness policies offered
related to cancer prevention and nutrition and physical activity

Increased healthy food access (farmer’s 8 (12 %) Increase access to healthy foods and beverages in [the] communities

markets, gardens, etc.)

Increased healthy food availability 3 (4 %) [Increase] facility and number of vendors in school compounds [in] compliance
[with] the developed [nutrition] policy

Decreased unhealthy food availability 1(1%) [Increase] hospitals who adopt a policy to phase out the sale of sugary sweetened
beverages

Community-school agreements 0 (0 %)

Decreased screen-time 0 (0 %)

Strategy categories are listed with numbers present and examples from action plans for each category
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